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SECURE INK FOR MANUALLY GENERATED DOCUMENTS 



FIELD OF INVENTION 
This invention relates to improved ink formulations for manual application to 
paper type materials which provide greatly enhanced resistance to chemical 
removal. This attempted chemical removal can be by means of bleaching, 
extraction or washing. 



BACKGROUND OF THE INVENTION 
Check fraud in the United States results in a loss by banks of over 14 billion 
dollars annually. Over 2 billion dollars of that loss is caused by a form of fraud 
commonly called check washing. Check washing begins with the theft of a 
legitimate check, from a mailbox for instance. The written payee and amount are 
then removed from the check using chemical means. The ink is either washed 
off or extracted using a variety of solvents or household cleaners. Alternately, 
the pigments and dye in the ink are bleached using standard bleaching agents, 
such as sodium hypochlorite or hydrogen peroxide. A fraudulent payee and 
amount are entered, and the check cashed at a bank. Currently a number of 
techniques are used to try to thwart this fraud. Specialty printing inks have been 
developed to provide security features to the pre printed check. Some inks 
change color or fade when brought in contact with certain chemicals, or invisible 
writing appears on contact with a chemical. All of these techniques have the 
problem of prematurely voiding a check that comes innocently in contact with 
every day chemicals. This is especially true due to the recent implementation of 
mail sterilizing procedures. Therefore, there is currently a need for an ink 
formulation that can survive both washing and bleaching while being capable of 
being applied with a pen or stylus. 



SUMMARY OF THE INVENTION 
The essence of this invention is the addition of a chemical coupling agent to an 
ink formulation that serves to chemically bond the pigments or dyes used in the 
ink to the paper fibers. The bonding mechanism of the coupling agent to the 
pigment or dye could be covalent, ionic, hydrogen-bonding or dispersion forces. 
And, the bonding mechanism of the coupling agent to the cellulose fibers in 
paper could be covalent, ionic, hydrogen-bonding or dispersion forces. These 
binding agents could be pre-bound to the pigments or dyes such that the 
coupling agent need only bind to the paper fiber after application. These agents 
could also not be pre-bound to the pigments and bind to the pigments only after 
application. Paper fibers are made up of cellulose strands, and these strands 
contain many hydroxyl groups. It is these hydroxyl groups that can most easily 
be used to attach a coupling agent to the strand. There are five different classes 
of chemical reactions that can be exploited to attach the coupling agent to the 



fiber. These five reactions are: etherification, esterification, oxidation, acetylation 
and hydrogen bonding. However, there are probably other reactive sites that 
could be exploited using other coupling reactions than those listed here for 
hydroxyl. Also the coupling agent may only modify, functionalize, the cellulose. I 
this case only a portion or none of the coupling agent may remain attached to the 
cellulose. Examples of this case can be found in systems using oxidation as the 
binding mechanism. In this case, the coupling agent converts the hydroxyl group 
of the cellulose into an aldehyde, ketone or carboxylic acid group. This 
converted group can then go on to bind to the pigment or dye. Alternate 
embodiments could also pre-bind the coupling agent to the paper such that it 
would bind to the pigments or dyes on application of an ink. 



BRIEF DESCRIPTION OF THE DRAWINGS 

Drawing 1 . The structure of cellulose fibers is shown. Cellulose is a polymer of 
glucose. This provides several hydroxyl groups to bond to with coupling agents, 
as well as ring opening reaction sites to add further functionality without breaking 
the chain backbone. 

Drawing 2. The four mechanisms of binding to cellulose are shown. Ionic and 
covalent bonds are typically very strong binding interactions. Hydrogen-bonding 
is the weakest single bond but when this bonding exists between a polymer and 
the cellulose chain then there are hundreds of thousands of interactions that can 
produce a very strong total binding. Dispersion forces are the smallest in 
magnitude but when polymers are involved the total binding force can be large. 
An example of binding through dispersion forces is if the cellulose and binding 
agent for a solid solution. 

Drawing 3. The most common reactions involving the hydroxyl groups of 
cellulose are shown. A coupling agent could exploit any of these reactions singly 
or in combinations to attach to the cellulose fiber. 
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